Abstract: The white mica crystallinity index has been analyzed as a function of the following parameters: 1) the domain size, 2) lattice distortion, and 3) the presence of other phyllosilicates overlapping the 10 A XRD peak, particularly I/S mixed-layer. (2) is determined by the variance method suggested by Wilson (1963) and subtracted from the experimental XRD profile. The remanent peak width is compared with the statistical values obtained from direct measurements of (1) on HRTEM images. The relation between 10 A and 5 A peak widths was used for the evaluation of (3). When R3 I/S mixed-layers are absent, the progressive decrease of the illite crystallinity index is a consequence of a parallel improvement in both quantity of defects and crystallite size. The contribution of the latter to the XRD peak width is expressed by the Scherrer formula using K = 0.5. A direct relationship between size and peak width, without subtraction of the lattice distortion contribution, responds to the same formula with K = 0.83. Since mica crystallite sizes are highly heterogeneous in all the sampies and their distributions are asymmetrieal, the mode differs from the mean and shows better correlation with the XRD peak width. According to the experimental relationship, the Kübler anchizone limits are equivalent to 900 and 300 A in terms of crystallite size.
Introduction
For over 20 years, different versions of the illite "crystallinity" index (hereafter JC) (Weaver, 1960; Kübler, 1968; Weber, 1972) have been used extensively for the study of pelites in di agenetic and sub-greenschist metamorphic facies. Due to its simplicity and the lack of other uni versally applicable grade criteria in this kind of low temperature environment, the JC has been the basic means of establishing the diagenesis anchizone-epizone limits in more than 70 strati graphic sequences and regions (Kisch, 1987, Table 7 .3). In spite of the difficulty of assigning temperatures to the anchizone limits, the IC is still widely used (Blenkinsop, 1988) . It is recog nized as the only way to define the anchizone limits in pelitic rocks (Frey, 1987) . The working group on illite crystallinity established as part of 001:10.1127/ejm/6/5/0611 JGCP Project 294 "Very Low Grade Metamor phism" (Kisch, 1991) is not so much concemed with replacing the JC, but rather with the stand ardization of its measurement. Warr & Rice (1994) have proposed the definition of an inter national scale to express IC, named CIS values. These intemationally comparable data are ob tained from measurements carried out on five standards provided by these authors, that must be prepared and measured in any laboratory in the routine way.
Very few attempts have been made to c1arify the actual physical meaning of the half-height width of the 10 A illite XRD peak. It is weIl known that this measure generally depends on the crystallite or domain size and on the quantity of defects (Klug & Alexander, 1974) . In addition to these crystallographic parameters, other factors may in practice influence the shape of the 10 A 0935-1221/94/0006-0611 $ 2.75
